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and prevent the degradation of a battery, an electrolyte and a battery can material or the 
like by adding an inactive complex forming compound to a nonaqueous electrolyte 
containing a support electrolyte capable of generating a halogen acid by reacting with 
water so as to interact with water and the support electrolyte. 

SOLUTION: Representative one of a complex forming compound as a compound which is 
added to a nonaqueous electrolyte and forms an inactive complex by interacting with 
water and a support electrolyte, is a carbodiimide compound. When there is no 
carbodiimide compound, a PF 6 anion generated by ion dissociation of LiPF 6 isolates HF 
by reacting with water, but when the carbodiimide compound exists, a double bond part of 
a diimide bond part (-N=C=N-) weakly makes a hydrogen-bond with a water molecule, and 
since a complex where a PF 6 anion electrically bonds to these is formed, HF is not 
generated. An adding method of the complex forming compound is not particularly limited. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** sh^s the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Nonaqueous electrolyte for cells characterized by adding a complexing compound which does not produce 
halogen acid by interacting with said water and supporting electrolyte to nonaqueous electrolyte containing a 
supporting electrolyte which reacts with water and may produce halogen acid, and forming an inactive complex in it. 
[Claim 2] A nonaqueous electrolyte cell characterized by using nonaqueous electrolyte for cells according to claim 1 
as an active material of either positive/negative electrode at least, including a lithium or its compound. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the nonaqueous electrolyte for cells which 
took the cure of originating in a small amount of moisture which may intervene unescapable about the nonaqueous 
electrolyte for cells, and a nonaqueous electrolyte cell in the lithium secondary battery using the nonaqueous 
electrolyte which used the fixed halogenated compound etc. as the supporting electrolyte in more detail etc., and 
halogen acid being generated, and the nonaqueous electrolyte cell using this. 
[0002] 

[Description of the Prior Art] A lithium or its compound is used for an electrode active material, and the nonaqueous 

electrolyte cell using the organic solvent which contains a supporting electrolyte as the electrolytic solution from that 

attracts attention in the usefulness as the rechargeable battery turned to the primary cell as for example, a small power 

supply for electronic parts, and the dc -batteries of an electric vehicle, or a lithium ion battery. 

[0003] in these nonaqueous electrolyte cells, it is a halogenated compound at the above-mentioned supporting 

electrolyte LiPF6 etc. — although used well, if some moisture is mixing unescapable into the electrolytic solution 

which must be non-water or the moisture produced by adsorption from other cell materials exists, a reaction as shown 

in the next "** 1" will occur, and the halogen acid like hydrogen fluoride HF will be generated. 

[0004] 

[Formula 1] 

LiPF« + H*0 2F + LiP + POP* 

[0005] Hydrogen fluoride has the problem referred to as degrading a cell component and degrading the cell engine 
performance further. Furthermore, it is known that the reaction of the above "** 1" will be promoted by the 
pyrosphere. For this reason, for example, it especially sets to the rechargeable battery for dc-batteries of the electric 
vehicle with which stable actuation in the temperature region of -30-degreeC-60-degreeC is demanded, and a problem 
is a remarkable next door and LiPF6. It is supposed that the nonaqueous electrolyte cell used as a supporting 
electrolyte is difficult to apply. 

[0006] And in order to solve this problem, the following proposals are made conventionally, for example, it sets to 
invention of the nonaqueous electrolyte rechargeable battery indicated by JP,4-284372,A ~ LiPF6 the nonaqueous 
electrolyte used as a supporting electrolyte — receiving — aluminum 203 MgO and BaO from — by adding the oxide 
chosen, these oxides adsorb the hydrogen fluoride produced in the electrolytic solution, and it is supposed that it will- 
remove out of the system of reaction. 

[0007] Moreover, it is LiPF6 if it sets to invention of the nonaqueous electrolyte cell indicated by JP,7- 122297, A. It is 
supposed by adding an acid anhydride (for example, acetic anhydride) that these acid anhydrides catch the water in 
the electrolytic solution beforehand, and will control the reaction of the above "** 1" to the nonaqueous electrolyte 
used as a supporting electrolyte. 
[0008] 

[Problem(s) to be Solved by the Invention] However, about invention given in said JP,4-284372,A, according to this 

artificer's supplementary examination, since removal of hydrogen fluoride advances very slowly depending on the 
oxide of the addition which can be actually permitted as a cell, it does not fulfill the generating speed of hydrogen 
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fluoride. Therefore, there is a problem said for not coming to prevent deterioration of the cell by hydrogen fluoride 
etc. effectively. 

[0009] On the other hand, although the dehydration effect by the acid anhydride is high about invention given in said 
JP,7-122297,A consequently, the acid resulting from an acid anhydride will be generated and, so to speak, it is only 
what replaces halogen acid by other acids. And as opposed to halogen acid, although an acetic acid etc. is weak acid 
relatively, there is no change in bringing about deterioration of the electrolytic solution and a cell can material too, 
and it has not become essential solution to it. 

[0010] So, in this invention, in the nonaqueous electrolyte containing the supporting electrolyte which reacts with 
water and may produce halogen acid for cells, or the nonaqueous electrolyte cell using this, the evil by halogen acid is 
prevented effectively and let it be the technical technical problem which should be solved not to produce a secondary 
problem like the above-mentioned conventional technology moreover, either. 
[0011] 

[Focus] This artificer perceived that it was effective in solution of the above-mentioned technical problem to confine 
the moisture leading to [ of halogen acid ] generating by the harmless complexing reaction with a large reaction rate. 
[0012] 

[Means for Solving the Problem] 

[0013] (Configuration of the 1st invention) A configuration of the 1st invention (invention according to claim 1) of 
this application for solving the above-mentioned technical problem is nonaqueous electrolyte for cells which added a 
complexing compound which does not produce halogen acid by interacting with said water and supporting electrolyte 
to nonaqueous electrolyte containing a supporting electrolyte which reacts with water and may produce halogen acid, 
and forming an inactive complex in it. 

[0014] (Configuration of the 2nd invention) A configuration of the 2nd invention (invention according to claim 2) of 
this application for solving the above-mentioned technical problem is a nonaqueous electrolyte cell using [ including 
a lithium or its compound ] nonaqueous electrolyte for cells according to claim 1 as an active material of either 
positive/negative electrode at least. 
[0015] 

[Function and Effect of the Invention] In the 1 st invention and the 2nd invention, even if some moisture is mixing into 
nonaqueous electrolyte or the moisture produced by adsorption from other cell materials exists, these moisture is 
confined by the complexing compound into an inactive complex. 

[0016] Unlike generation of the halogen acid which is static reaction, generally, since a complexing reaction has 
strong irreversibility, rather than the reaction of the above "** 1", a complexing reaction gives priority to it and it 
occurs. For this reason, generation of halogen acid is prevented effectively. 

[0017] And since the reaction rate is quick as a general feature of a complexing reaction, there is no fault by lack of a 
reaction rate like invention of a publication in JP,4-284372,A, and there is also no fault referred to as producing other 
harmful matter secondarily like invention of a publication in JP,7- 122297, A in this invention. 
[0018] In spite of using the supporting electrolyte which reacts with water and may produce halogen acid from the 
above thing in the nonaqueous electrolyte for cells or the nonaqueous electrolyte cell concerning this invention, even 
if water mixes in nonaqueous electrolyte, deterioration of a cell component and deterioration of the cell engine 
performance are prevented. 
[0019] 

[Embodiment of the Invention] Next, the gestalt of implementation of the 1 st invention and the 2nd invention is 
explained. 

[0020] [Object of 1. this invention] All the nonaqueous electrolyte cells using the nonaqueous electrolyte for cells and 
this containing the supporting electrolyte which reacts with water and may produce halogen acid in principle can be 
set as the object of this invention. Now, the so-called "lithium cell" with which a lithium or its compound is used for a 
nonaqueous electrolyte cell at least as an electrode active material of either positive/negative electrode occupies most. 

[0021] While using occlusion and the carbon material which can be emitted for the lithium battery (rechargeable 
battery) and negative electrode which use activated carbon, 2 titanium sulfides, or molybdenum disulfide for a - 
positive electrode while a lithium or its alloy is included in the lithium dry cell (primary cell) and negative electrode 
which use a manganese dioxide, zinc fluoride, copper oxide, or a thionyl chloride for a positive electrode as 2 of such 
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a lithium cell that is the object of this invention, and an example of 3 while using a lithium for a negative electrode for 
a lithium ion, the lithium ion battery which uses a lithium transition-metals compound for a positive electrode can be 
mentioned. 

[0022] In addition, even if it is not the above lithium cells, as long as the technical problem of said this invention may 
arise, they are the nonaqueous electrolyte for object slack cells of this invention, and a nonaqueous electrolyte cell. 
[0023] [2. supporting electrolyte] A supporting electrolyte means the material added in order to say that the 
conductivity of the electrolytic solution is raised and charge and discharge of a cell are performed efficiently in the 
nonaqueous electrolyte for cells, supporting electrolyte known well LiPF6 LiBF4 although it is, in this invention, it 
limits to these ~ not having — others — for example, — The general supporting electrolyte which reacts slightly with 
water and may produce halogen acid like hydrogen fluoride like LiAsF6 is contained. 

[0024] [Organic solvent in the nonaqueous electrolyte for 3. cells] As long as there is no mismatching special [ with a 
supporting electrolyte ], there is no limitation in the class of organic solvent. Ethylene carbonate (EC), propylene 
carbonate (PC), diethyl carbonate (DEC), dimethyl carbonate, dimethoxyethane, gamma-butyrolactone, etc. and two 
or more sorts of these mixed solvents can be used as the example of 2 and 3. 

[0025] [4. complexing compound] The complexing compound of this invention says what reacts with water and said 
supporting electrolyte, and forms an inactive complex. The typical thing is a carbodiimide compound shown in the 
next "** 2." 
[0026] 
[Formula 2] 

Rl -N=C=N-R2 

[0027] the above "** 2" — setting — Rl and R2 respectively — a hydrogen atom or a hydrocarbon group — being 
shown — Rl R2 You may differ identically and mutually. The shape of a chain of saturation or partial saturation, the 
letter of branching, or an annular (aromatic series is included) hydrocarbon group is included with a "hydrocarbon 
group" here. 

[0028] When the complexing compound of this invention is a carbodiimide compound shown in "** 2", it is surmised 
that the complexing mechanism is as follows. 

[0029] That is, it is LiPF6 when there is no carbodiimide compound. Although the PF6 anion produced by ionic 
dissociation reacts with water and separates HF like the above "** 1", if a carbodiimide compound exists, the double 
bond section of diimide bond part-N=C=N- will carry out hydrogen bond to a water molecule weakly, and the 
complex which the PF6 anion combined with them electrically will be formed, for this reason it will be thought that 
HF is not produced. 

[0030] It sets in the above complexing mechanism and is Rl and R2. Although it does not participate in complexing 
directly, it has the work referred to as making formation of a complex easy by securing the solubility to the 
nonaqueous electrolyte of a carbodiimide compound. It is more desirable that this reason to a carbon number is the 
alkyl group or cycloalkyl radical of 3-8. There are the following as the example. 

[0031] iso- [ respectively as opposed to a straight chain- like propyl group butyl, a pentyl radical, a hexyl group, a 
heptyl radical, an octyl radical, and these ], sec-, and tert- etc. ~ radical of all the structural isomers that have a 
relation. 

[0032] A cyclohexyl radical, a methyl group (cyclohexyl), the methylcyclohexyl radical that has a methyl side chain 
in the substitute location of arbitration, the dimethyl cyclohexyl radical which has a methyl side chain in the substitute 
location of arbitration or (methyl) (cyclohexyl) a methyl group, the ethyl cyclohexyl radical which has an ethyl side 
chain in the substitute location of arbitration. 

[0033] Moreover, Rl and R2 You may be the phenyl group of partial saturation, a naphthyl group, a vinyl group, etc., 
and may be the alkyl groups or cycloalkyl radicals other than a carbon number 3-8. Furthermore, it is Rl and R2. 
One side may be the alkyl group or cycloalkyl radical of carbon numbers 3-8, and another side may be the phenyl 
group of partial saturation, a naphthyl group, a vinyl group, etc. alkyl groups other than a carbon number 3 - 8 or a 
cycloalkyl radical, or a hydrogen atom. 

[0034] These complexing compounds may use together two or more kinds of things, using the thing of a single class. 
Since a carbodiimide compound says that the moisture content in nonaqueous electrolyte is usually about 30 ppm, it is 
desirable to add more than 30 ppm to nonaqueous electrolyte weight, on the contrary, 10,000 ppm since it says that 
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the conductivity of the electrolytic solution itself is lowered the addition to exceed ~ senselessness ~ or it is not 
desirable. 

[0035] There is no limitation in the method of adding the complexing compound of above this inventions, for 
example, it may add to nonaqueous electrolyte before cell assembly, or you may add directly in a cell container before 
**** after cell assembly. Special limitation will be in the distributed condition of the complexing compound added to 
nonaqueous electrolyte. 

[0036] [the positive electrode of 5, nonaqueous electrolyte cell] ~ the configuration of a positive electrode is [ that 
there is no limitation in any way ] well-known unless it is contradictory to the principal part of the configuration of 
this invention, since it is not the principal part of the configuration of this invention — it is — it is ~ the configuration 
of arbitration is employable. 

[0037] the case where for example, a nonaqueous electrolyte cell is a lithium ion battery ~ as the active material of a 
positive electrode — LiCo02, LiNi02, and LiMn 204 etc., at least, the mixture which made a kind, and an electric 
conduction assistant and a binder the shape of a paste with the partially aromatic solvent can be applied to both sides 
of the aluminium foil which is a positive-electrode charge collector, and the technique referred to as pressing with a 
roll press machine can also be used after desiccation. 

[0038] [the negative electrode of 6. nonaqueous electrolyte cell] — the configuration of a negative electrode is [ that 
there is no limitation in any way ] well-known unless it is contradictory to the principal part of the configuration of 
this invention, since it is not the principal part of the configuration of this invention — it is — it is — the configuration 
of arbitration is employable. 

[0039] For example, when a nonaqueous electrolyte cell is a lithium ion battery, the carbon material of arbitration, 
such as occlusion, easily graphitized carbon which can be emitted, difficulty graphitized carbon, and a graphitization 
material, can be reversibly used for a lithium ion. And at least, the mixture of these negative-electrode active 
materials which made a kind and the binder the shape of a paste with the partially aromatic solvent can be applied to 
both sides of the copper foil which is a negative-electrode charge collector, and the technique referred to as pressing 
with a roll press machine can also be used after desiccation. 

[0040] Each configuration of a positive electrode in case the above-mentioned nonaqueous electrolyte cell is a lithium 
ion battery, and a negative electrode can also transpose the either to a metal lithium. 

[0041] [the configuration of 7. nonaqueous electrolyte cell] ~ the overall configuration of a cell is [ that there is no 
limitation in any way ] well-known unless it is contradictory to the principal part of the configuration of this 
invention, since it is not the principal part of the configuration of this invention — it is — it is — the configuration of 
arbitration is employable. 

[0042] For example, about a cell configuration, it can be made cylindrical, a square shape, etc. When making it a 
cylindrical cell, a positive electrode and a negative electrode can be made to be able to counter through a separator, 
and winding and the general method referred to as putting this into a cell can and pouring in the electrolytic solution 
can also be adopted in the shape of a cylinder. 
[0043] 

[Example] Next, the example of the 1st invention and the 2nd invention is explained. 

[0044] [Example 1] 1.4 time mol They are 500 ppm ion-exchange distilled water, and the N and N'- 

dicyclohexylcarbodiimide (product made from the Wako Pure Chem industry.) to 50ml (LiPF6 / EC+PC+DEC of one 

mol / L (3:1:2)) of Mitsubishi Chemical electrolytic solutions, the following and "DCC" — saying — in addition, it 

sealed into the sample bottle. Acidity in the sample electrolytic solution after leaving the three samples for 30 

minutes, one day, and seven days under a room temperature, respectively 0.1 mol/L The quantum was carried out by 

neutralization analysis in the NaOH aqueous solution (product made from the Wako Pure Chem industry). 

[0045] Although 500 ppm ion-exchange distilled water was added to the above-mentioned electrolytic solution on the 

other hand for the comparison About the example which was not added, DCC performed the quantum similarly. 

[0046] These results are shown in a table 1. In addition, the units of the numeric value in a table 1 are millimol/L. In 

this example, increase in quantity of fluoric acid with time was not seen in clear relative evaluation can control 

generating of fluoric acid by addition of like and DCC, and moreover according to the merits, and demerits of neglect 

time amount from a table 1 . - . . _ 

[0047] 

[A table 1] 
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[0048] [Example 2] It can set in the example 1 . In the addition of DCC, 500 ppm ion-exchange distilled water is 
received. It carried out on the same conditions as an example 1 except [ all ] the point changed into the mol 0.3 times. 
More nearly too than the result shown in a table 1 Generating of fluoric acid could be controlled by addition of DCC, 
and, moreover, increase in quantity of fluoric acid with time was not seen in relative evaluation by the merits and 
demerits of neglect time amount. 

[0049] [an example 3] ~ it replaces with DCC in an example 1 — an N and N'-diisopropyl carbodiimide (product 
made from the Wako Pure Chem industry.) the following and "DIC" — saying — It carried out on the same conditions 
as an example 1 except [ all ] the point which carried out equimolecular amount addition with DCC. From the result 
shown in a table 1, generating of fluoric acid could be controlled by addition of DIC, and, moreover, increase in 
quantity of fluoric acid with time was not seen in relative evaluation by the merits and demerits of neglect time 
amount. 

[0050] [Example 1 of a comparison] The fluoric acid depressor effect of the metallic oxide in invention given in JP,4- 
2843 72, A was retested. That is, it can set in the example 1. It replaces with DCC and is the electrolytic solution. 
Suspension of 0.5% of the weight of the BaO (product made from the Wako Pure Chem industry) was carried out, 
and all other points were performed on the same conditions as an example 1. From the result shown in a table 1, 
generating of fluoric acid could not be controlled by addition of BaO, and an effect was not accepted. 
[0051] [Example 2 of a comparison] The acid depressor effect of the acid anhydride in invention given in JP 5 7- 
122297, A was retested. That is, it can set in the example 1. It replaced with DCC, the acetic anhydride (product made 
from the Wako Pure Chem industry) of this and an equimolecular amount was added, and all other points were 
performed on the same conditions as an example 1 . From the result shown in a table 1, generating of an acid could not 
be controlled by addition of an acetic anhydride, and an effect was not accepted. It is thought that this result is 
because the acetic acid was generated instead although possibly generating of fluoric acid was controlled. 
[0052] [Example 4] The LiMn2 04 18.5 (product made from Mitsui Mining & Smelting industry) weight section, and 
acetylene black (Tokai Carbon make) The 1.5 weight-sections-and polyvinylidene fluoride powder (product made 
from KUREHA chemistry) The slurry was obtained by mixing enough 8 weight sections and the N-methyl 
pyrrolidone (product made from Wako Pure Chem industry) 72 weight section. 

[0053] An applicator is used for this slurry and it is 20 micrometers in thickness. It applies on aluminum foil 
(positive-electrode charge collector), a desiccation press is carried out, and it is to both sides. LiMn 204 Applied 
thickness 160 micrometers The positive-electrode material was obtained. 

[0054] On the other hand, it is a graphite (Osaka Gas MCMB). It is N-methyl pyrrolidone about the polyvinylidene 
fluoride powder 10 weight section to the 100 weight sections. Solution which dissolved in the 100 weight sections 
The slurry was obtained by mixing the 100 weight sections enough. An applicator is used for this slurry and it is 10 
micrometers in thickness. Thickness which applied on copper foil (negative-electrode charge collector), carried out 
the desiccation press, and applied the carbon material to both sides 1 00 micrometers The negative-electrode material 
was obtained. 

[0055] And what pierced to the negative electrode what pierced to the positive electrode what pierced the above- 
mentioned positive-electrode material to discoid with a diameter of 15mm, and pierced the above-mentioned 
negative-electrode material to discoid with a diameter of 1 7mm, and pierced the polyethylene separator (Tonen 
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Chemical make) to discoid with a diameter of 19.5mm further was used for the separator, and the coin mold cell 
which the positive electrode and the negative electrode were made to counter through a separator was created. 
[0056] the above-mentioned cell — as the electrolytic solution — Mitsubishi Chemical 1 mol/L LiPF6 / EC+DEC (1:1) 
— 500 ppm of ion-exchange distilled water — the — 1 .4 time mol What added DCC and was heated by 60-degreeC for 
96 hours was poured in. And it ****(ed) and considered as the prototype cell of this example. 

[0057] It is 1 mA/cm2 about this above-mentioned example and the prototype cell for a comparison. Cell voltage by 
the constant current constant voltage It charges until it is set to 4.2V (the charging time is 6 hours), and it continues. 
0.5 mA/cm2 Cell voltage by constant current The cycle deterioration test was performed by repeating this by making 
into 1 cycle ** and the discharge process referred to as discharging until it is set to 3.0V. 

[0058] the result is as being shown in drawing 1 — it turns out that the cycle property of a cell has been remarkably 
improved by addition of DCC. 

[0059] [Example 5] It can set in the example 4. For the example of DCC addition, and a comparison Ion-exchange 
distilled water added to the electrolytic solution about the non-adding example of DCC Except [ all ] the point made 
1500 ppm increase the quantity of, the cell was made as an experiment on the same conditions, and the cycle 
deterioration test was performed. 

[0060] as the result being shown in drawing 2 — it is — too — The cycle property of a cell is remarkably improved by 
addition of DCC. Furthermore, it compares with this example and is the example 4 with few additions of water. Even 
if it compares with the example of DCC addition, it turns out that it is equal. 

[0061] [an example 6] — the carbon material positive electrode (thing of the same configuration as the negative 
electrode of an example 4) pierced to discoid with a diameter of 15mm and the negative electrode of the metal lithium 
(wood formation make) pierced to discoid with a diameter of 17mm are used ~ addition of DCC It was referred to as 
3.6 millimol /L, and other points made the same cell as an example 4 as an experiment. Apart from this, the same 
prototype cell for a comparison was also constituted except the point of not adding DCC. 

[0062] The charge and discharge test was performed about this above-mentioned example and the prototype cell for a 
comparison. Charge conditions 0.5 mA/cm2 It is termination voltage by constant-current charge. It is referred to as 
1.5V, and they are discharge conditions. 0.5 mA/cm2 Termination voltage was set to 0V by constant-current 
discharge, the result is as being shown in drawing 3 — it turns out that the capacity of a cell has been remarkably 
improved by addition of DCC. 

[0063] [Example 7] It can set in the example 4. For the example of DCC addition, and a comparison It is attached to 
the non-adding example of DCC, and is the electrolytic solution 1 mol/L made from the Toyama pharmaceutical 
industry Except [ all ] having changed to LiBF4 / EC+DEC (1:1), the cell was made as an experiment on the same 
conditions, and the cycle deterioration test was performed. 

[0064] the result is as being shown in drawing 4 the cycle property of a cell is effectively improved by addition of 
DCC. In the case of the electrolytic solution which used LiBF4 for the supporting electrolyte from this It turned out 
that addition of DCC is effective. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing ** and the discharge cycle property of the example of this invention, and the 
example of a comparison. 

[Drawing 2] It is drawing showing ** and the discharge cycle property of the example of this invention, and the 
example of a comparison. 

[Drawing 3] It is drawing showing the cell capacity of the example of this invention, and the example of a 
comparison. 

[Drawing 4] It is drawing showing ** and the discharge cycle property of the example of this invention, and the 
example of a comparison. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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H£? If £ a t^^7K^?^^ , S}IB*RC^J$*K»iffi 

7ka*?«a?fe. io 

[0 00 1 ] 

[0 0 0 2] 20 
ft 6 ft £ ~#a?fe£> Sl^iV^A-Y* >m?fe^ 

[0003] cneo^TKa^fflfarfetcfetir, .±sb© 
^«BHtctt, mtf^oywfc^tis n pf 6 

ET<Dfcft&^&#}lcmAl>x\,*tc*) s 4>£m*f6<D 30 
[0 0 0 4] 

[it I] ' * 

LiPF fi + H*0 — 2F + LiP + POP, 

[oops] y ?itom£mhmmt&£%<tsi** m 

<E>«, t<Dtc&>, -30° C-60" CCMfiffi«r<D 40 

«7fetC*5l=>r ti^pgH^HiFi & P) , Li pf 6 

ti>4. 

[0 0 0 6 } f UTC WM^SIRt^/cJ?), S£*. & 
0<fc 5ttfflSt#£ft"ri»4 0 Mitffl¥4-2 84 3 

7 2 ^fg^cistg s ftfc#*«*s«- 'Xmmoi&BMicte 

1>X\Z> LiPF 6 ^:3tJ*««?«i-r5*7jc«fi?ffl[tc3t 

ai 2 0b . Mgo . Bao ^eatfnsK-ft^iasjra-r 
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[ 0 0 0 7 ] X, #KPF7 - 1 2 2 2 9 7 #£*RlrtB» 
^tlfc*7j<a»?ffl[«?fe©|%BJtC*JtiTtt. LiPF 6 £3[ 

[0 00 8] 

- 2 8 4 3 7 2#&«KfB*S©2693teoi>Ttt, 
[ 0 0 0 9] — jfr, mjl3#^W 7 - 1 22 2 97 

[0 0 10] ^CT*S«t«, *£&j£OT^oy> 

[001 1 ] 
[0012] 

[0013] (mi §tW<DMJ&) JJBBW*»»r Sfc 
^O*^^ 1 ^ (lt*3H 1 ^IBtStCD#£B^ ) (Dffimz* 
7jcij^o-t:^ay>K*^D?#53£J**«?»*#tf# 

^m^mt^^mmbtcmmm^Hmmmx^^ 0 
[ooi4] (mzmmomfS,) isEHm&ffi&rztc 

[0015] 
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[0016] ^MJE-C^>^^C3^>®cD^i^P^ 

[ 0 0 1 7 ] * UT, «»JgSESJ£©H«W1*ft i 

SJSiIK#iIlr>ft:i&, ffl¥4 - 2 8 4 3 7 2-^fRtC 

< , -X. *^^c4o^rm$lfW7 - 1 2 22 9 7^ 
mfiS® * £ l > «*7K*JB?K*r6«: *si * r » . 7k t SfB b 

to sr. **«jB«tc*^iBAUTfe. 

[0019] 

[0 02 0 ] ci. ^§m<DKmmmti,x, 7ktK 
Tkm&m&uthzm^tammMmnmt, ±x^ 

[0021] ^^cDStari-sccDcfc^ay^^Aa 
rto2, 3cDFdibr, fiffitcy^«5A*fflii-5i*oc 

^fc^^U^ffll^y^^Aft^ftfe (— ^K«fe) , 

— a{b^^>*st*tt— ssft^y^-r^^fflt^ 

Aa»^{b^*fl§t,>*y*$A^*>*?k sssgs 
[0022"] &*>\ ±iacDJ: 5 a y ^ a«?6-c& < x 

[0 0 2 3 ] C 2 . 3a#*»sn smwuntte* Mm 

mifrkmmmas^x . mm&ommmziszbxmmo) 

LiAsF 6 C7) J: 5 CC V 7kifll^tCSj£UT7 y-ffc**CO 
[0 0 2 4 1 C 3 . ..«»ffl**a««*C.*j.W 
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fei^r, ^«sa©a3acc«is^3^ai^. -eco2, 30 

Cllil/t, X^U>/7-***- h (EC) v 7*Pt f U>^ 
(PC) , ^x*;k*7-#*- h ( DEC) 4 S? 

[0025] c 4. e#»flE{b^»j ^mmcommm 
it^mt. yKRum^nmmmt^LxT^tum 

10 r-ft 2 j liCTrcfiifotfisj s F4b^rc£>& 0 

[0 0 2 6 ] 

[fb2] 

Rl -N=C=N-R2 

[0 0 2 7 ] ±ISO T{b2 J &C&l>T, Rl , R2 tt, 
-tti-tft, TKSRBt^XttRibTKSRKS^L, RiiR2 

etc rgHb7k*£j t\t. ia«x«^Ffi«3©. iltt » 
*tt**i^*aitt <5?»K*Stf) ©^fbTKSS^ 
20 tf. 

[0028] *mi<Da#i&mt&totfi ntz j 
^^-{s F j fb-&!!»r*4»-&tctt, ^istwaau 

#xXAtt k ^0<fc5&feO"C*S. <hJ6»J3tl*. 
[ 0 0 2 9 ] EP*>, *7JUsj<^ 5 F{b^BJ#&l>«£6t 
LiPF 6 ®^*>«?Bt«:j:?)^D/cPFsfi-Y*>*s 

iu^-f 5 Ftt^wraErst, ^-rs f*§£»-n 

= C = N-©— *ft^BB*J*^<!:ii<**tt^L. * 
ti6tCPF s ©^*> W 0 /elf JBffi 3 

[0 0 3 0] «±<Dffl(tJI5flEy^xXAK:*j^T, Rl 
, R2 tt«SftjgjactcilJgK:«ia-^Lai^, *;i/#s^ 
A 5 F{b^CD**««?»^©S»?14«:fiSffi'3-S CiiC 

<OSlfi^ 6 , wktkWfl 3-8 (OT)^)^MS> ZWtis 5 

[0031] -en-enaji^cD^nb'^s, 

■^>^;US, ^\^5>;US, ^y'f-ii'S, ^f^JiM, Ik 

40 C^CtT^tCWtSiso-. sec-, tert- *©RH&(C*£:£ 
[0 0 3 2] ^47Ci^*VJUS, (v^a^+^l/) ^ 

->;U) x?;tfljJtR3&sffS<3DaeJftfiia«:*Sx 
[0 0 3 3 ] X. Rl , R2 ti^fiffiCD^*x;l/S % j~ 
-so. ft<D r ju * *.4 .c i »^ ^ .n x ji/* ji/g-c ftr>t fe.fi- 
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l>. JgtCRl. R2 ©— ^K*»3-8©T^*^S 
-Jl/S* ^r^Jl/S, t*~Jl/«^^£fc3-8J^<D 

y ^ * Ji/g *sii«^^nr;i/* fe b < ttTkRKT- 
[0034] cne©»**jgjs!E{t-&!Bitt, m-mmob 

gf*(D^m^£Ttf 10,000ppm £® 

[0 03 5] &L±<D J: 9 a*^©IS f*^J&*b&«3*:iR 

[0 0 3 6 ] C 5 . *7k««eR«f6©iESD IE@<DfliJ& 

<oh^ utm<Dffii&znm? z> c t &x- * 

[0 037 } *)?V&'t*>9. 
rife"C*s«^tctt. JEffi^yi^MibtLicoct , linio 

[0 0 3 8 ] C 6 . fiffiOWSc 
[0 03 9] m« x )$-?) 

[0040] ±ie<7x immmmmiW) ^a^> 

[0 04 1 ] C 7 . ^7k««Sffi«?fe©«^ J m?tfeco±ft 

< £&D© fc £ I rittffi :e>cD*?f IS* mmt 2> £ 1 1fi~C # £ . 
[0 042] mfcfWft^ttK^Ttt* PJWgL ftM 
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[0 04 3] 

[0 04 4] Ml) =Sft3*S!<DSfl?S[ ( lmol/ 
L £>LiPF 6 /EC+FC+DEC(3:1:2)) 50mltC*t LT* 500pp 

[0 04 5 ] —77, JtKOfciftCC, ±iB«J!SjKK: 500ppm 

[0 04 6 ] cn^©e*«:*iiC7S-r. &*>\ su* 

©affl©*ffltt. SHVLT^^o ^JfiWKfc^ 
20 a 1 «fct)9863!pftJ:^«:, DCGDgyiQ&tJ: 0 7 * 

[0 04 7 ] 



[«1 ] 



30 











1 E 


7 a 




DCC 


0.5 


0.4 


0.7 




5.8 


61.3 


86.3 




DCC 


1,9 


1.1 


1.6 


*Hi«3 


D I C 


0.4 


0.9 


0.5 


lt«t«l 


B a O 


7.6 


55.3 


73.2 






107.7 


107.4 


106.7 



[0 04 8] im&m 2 d msam 1 ^> ozapmm 

40 &C7jrr*<D*S:£±D. ^0 DCC©8SaiK:J:«3 7 

[0 04 9 ] mmW 3 D ^fiJ 1 icteV Dcctcf^x 
/c^^Ki^r^^ l ilHjb^frr^To^Cc S l w:^ 
.50. .tcfcl^r^ ^ffitDg^^Mds^^tisGc^ofc.. 



[0050] tvam 1 ) -284372% 
m%Ltc 0 ip*>, njfewitcfcwa ocaax^x. mm 

*©f6©j^*£r§QS0![ 1 ill] G^Tif o/c D * 1 tC 
[0 0 5 1 ] CJt««2 3 «fH¥7 - 1 2 2 2 9 7% 

■s«±r nisflg 1 iPD^fftifo/c 0 a 1 tcsvr-e-© 

[0 0 5 2 ] ) LiMn 2 0, 

at) 72»*ss*+»«^r-sc<!:K:<fco, *^y-*» 

[0 0 5 3] T^U ir-$$:ffll>xm 

320Mm <D7)V*m (JEg^mi*) ±fc^flJU 
U^lt, PlltC Lif^ 0 4 ^^ffrL/dle 160 m m <£> 

[0 0 5 4] — MJS (^BR**^«©MCMB) lOGKS 

abator * # y ^Yttr-r. y f^^iofisa^N-y 
WfP y F> i00Sfigptc^S?L/c^S lOOfifigBSr 

-€r, T^y^-^*fflt*r/S$lDMm CO^fl (fi^SI 
mm _Bc^ftU f^SSr/U^Or, Hffltc^Rtt***' 
^fbOfc/PS 100m rn CK&ffi*f 
[0 0 5 5 ] ±fiHiEffi«*4*eSl5imi©R^«: 

(JMMt^R) *iEai9.5nmOR»««:JTftl6 

[0 0 5 6 ] ±izmmtc, mffii&t or, =mt^m<o 

1 mol /L CD Li PF 6 /EC+ DEC(1:1)&C ^ =1" >X8S^a*500 
ppmi-^CD 1.4«*;KD DCC^rJDx.r60° Cr'96^FMJP 

[0 0 5 7 ] ±fB*«2aD r l:b«ffl©Kft*?lfe«:o^r 1 

(^«H$ra«6BfR8) , ttt^r 0.5mA/cm 2 
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<fc "3 ^ ^ * ;V3)&{ bttK«rtf o fc. 
[0 05 8 ] 1 K^TS OtftO. DCOD 

[0 0 5 9] C HifeW 5 J 4 «: W & KCSstffltfd 

*>3aftSRB** isooppmtcilfjis ti-yt*«Wi*r 
10 DSffr*Stlfe*KfPL, ■y--Y^^^fci5CBISr?fo/c l , 

[0 06 o] -€-©<SStii§i2Cc^-rii0r*D. 

occcommitJ: ormrfeco-y- ^ £M$fe^L< Hj(#3 
nri>£. Mtc % *w^J±^r7jco?3Sjta«^&tri|iife 

(5!40 DCGgSSPWiifcKLrt, ct&ftfr 
[0 06 1 ] iSSl5nin©R«ttK:}7%J6l^ 
t. aSl7rrmCDR^^fT^fiC^c^y^^A (Wh 

20 or. ^©ffi©^«lll«M4ilil— r*^»m%Kffiu 
/c cni^'itc, \xr&m^te^\$M9\-&m---x'$>& 

[0062] ±Mttmj&vtmmommmtc'z>\,>x3t 

&nm$i$:ft-z>tc 0 %W.^kft% 0.5mA/an 2 , 
«r»±SJE«r 1.5V it,, X. ffia^fra 0.5mA/cm 2 ' 

[0 06 3] immm 1 3 sasw 4 ^> Dccasjnwi 

MM<D 1 mol/L CDLiBF 4 /EC+DECCl:l)«:S^./c£i*ftt 

it. 

[0 06 4] ^CDSS^BI 4 OC^-TjI n X $> *) % DCCO 

«?8©tB^r 4> Dcc©8S2ffl#^$»r* set ? 

40 [b 1 ] ^mmmRxfimmo^t • tit^ zm^* 

[12] *«BJ^ISC>*J:bK^J©3S5 • ffi^ >T $Mm* 
7r^mx&& c 

So 

[14] 2f:«?g^ja^i:fcKW©3E * Sc^-Y ^M#14^r 
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